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FOREWORD

This study concerns a small but unique
citrus industry that is one of the world's
few sources of summer oranges and grape-
fruit. The study was made in conjunction
with another in the nearby British West
Indies, where a problem arose in 1955
concerning the competition of British West
Indies citrus with United States fruit in the

United Kingdom market.
The work is part of a continuing analysis

of world citrus industries that the Foreign
Agricultural Service is making in the inter-
est of the United States citrus industry.

Don M. Rubel, Director
Fruit and Vegetable Division
Foreign Agricultural Service
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Citrus Industry

of Surinam

by J. Henry Burke, Marketing Specialist

Foreign Agricultural Service

Surinam, Netherlands Guiana, is on the northeast coast of

South America, only 4 degrees above the equator. The Dutch
colonized it in 1630, having received it from the British in

settlement for New York.
Until 1863, when the slaves were liberated, Surinam had a

prosperous plantation agriculture producing coffee, sugar,
cotton, and other crops for world markets. But when slave
labor was no longer available, agricultural exports declined
to secondary importance, and now Surinam's most important
export is bauxite. Though Surinam still has a few specialty
export crops such as rice, coffee, cocoa, citrus, and coco-
nuts and their products, it has no large agricultural indus-
tries. These specialty crops probably represent the limit of

agricultural opportunity in Surinam. Because of the great
difficulties involved in combatting the jungle and draining the

soil, most agriculture will continue to be primarily for sub-
sistence.

Thus, in Surinam, citrus production on the subsistence
level would be natural; but the production and marketing of

citrus that can meet world competition in export markets
presents many problems.

SUMMARY

The citrus industry of Surinam is located on the low
coastal plain. Orchards are planted within 6 feet of the con-
stant water table, and drainage is a serious problem in all

groves. The climate is hot and humid, with an average rain-
fall of about 90 inches a year. This makes weeds a serious
problem. Major pests are rust mites, scales, and ants; but
the groves are remarkably free from disease.

Surinam's citrus production has increased rapidly since

1935, reaching a peak in 1949. In 1953 Surinam produced
190,944 boxes of oranges, 61,762 boxes of grapefruit, and
11,425 boxes of lemons. Production of both oranges and
grapefruit will increase further as new plantings come into

bearing, but production of lemons may decrease for lack of

markets overseas.
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The citrus of Surinam is large fruit of tropical quality.
Oranges are mostly Kwatta Z02, a local variety; grapefruit is

the Marsh seedless type; and lemons are of the Woglum
variety, which originated in Trinidad.
The cash cost of operating a citrus grove in Surinam is

very low. Even for the large, well-operated groves (about 10
percent of the total), costs are only about $63 per acre per
year; and for the vast majority of commercial groves, no
more than $44. But for all except the large groves, low yields
per acre make the production cost per box relatively high.
Yields in 1953 averaged only 52 boxes for oranges, 73 for
grapefruit, and 36 for lemons.

Because the bloom of citrus is controlled by rainfall, major
flowering in Surinam usually occurs in December when the

dry season is broken. This means that the fruit is ready for

export during the period from June through September, when
the world's supply of citrus fruit is at its lowest.
Most export fruit is packed in a modern packinghouse, at a

cost of about $1. 19 per box. Some oranges and grapefruit and
all lemons are still packed in small sheds on the farms, but
use of the Central Packinghouse is increasing. This trend is

said to be due to the better condition in which the centrally
packed fruit arrives. Still, however, most fruit is shipped by
ventilated rather than refrigerated stowage.
Most of Surinam's citrus exports go to the Netherlands.

But the large size of the grapefruit and the tropical quality of

the oranges hamper their competition on European markets.
Importers report too that Surinam fruit is unreliable in qual-
ity, sometimes containing heavy decay.

Surinam's Department of Agriculture operates an extensive
experiment station and produces citrus trees for sale. The
government subsidizes the citrus industry by assisting it in

the purchase of trees and by paying half the export packing
cost. Export subsidies too have been under discussion.

CONCLUSIONS

Surinam's citrus industry is small, and likely to remain so
because of the difficulty it has in producing and marketing
export citrus of proper quality.

The summer export season affords an excellent opportunity
for marketing Surinam's grapefruit, which is of good interior
quality though somewhat large for European tastes. The
tropical type of oranges produced could also find a place in

the Netherlands market as a juice fruit, probably selling at

lower prices than the table oranges with which it now com-
petes. And the complementary season of Surinam citrus

should offer opportunities for increased Caribbean trade in

oranges

.

But Surinam has not been able to develop its seasonal ad-

vantages, because of poor transport facilities and lack of

discipline within the industry. Opportunities for profitable

marketing already exist if sound, well-selected fruits can be

consistently delivered to European markets. With or without
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additional government assistance, however, continued unre-
liable quality in its fruit will probably keep Surinam in a po-
sition of minor importance in European citrus marketing.

CULTURAL CONDITIONS

Geography

Surinam's citrus industry is located on the low coastal
plain near Paramaribo, where the water table in agricultural
areas lies no more than 6 feet below the surface, and in
some places less than 3 feet. Hence drainage is a major
problem. Most citrus groves are planted near the rivers,
both for drainage and for transport; and some groves have
canals that are large enough for boats. The many rivers, the

few roads, and the dense rain forest that surrounds the

whole area make transportation by land very difficult. Thus
most of the export citrus fruit must be transported to the
packinghouse by barge.

Soil types vary considerably. Sand ridges parallel to the

coast--probably old beaches--alternate with heavy clay
areas, and are usually about 3 feet higher. The pll value
of the clay soil is about 4. 5 to 5; that of the sandy soil, about
5. 2 to 5. 5.

Climate

Surinam's citrus grows in a hot, humid climate of which
the climatic data for Paramaribo give a fair sample. Rain-
fall averages over 90 inches a year, with the lowest amount
in September, October, and November- -only about 3 inches
each in the first two. These 3 months are also the warmest,
averaging over 82°F, But even the coldest month, January,
is only about 4 degrees cooler. And though temperatures
rarely go above 90°F. , the lowest recorded temperature is

above 61°. Relative humidity, however, is high the year
round, averaging 81 percent.

In this climate, the citrus blooms several times a year,
whenever "dry" periods with only 3 inches of rainfall a
month are broken by heavier rainfall of about 10 inches a
month. When the normal "dry" season ends in December, the
primary bloom of oranges and grapefruit occurs. In some
years there is a secondary bloom in April and May, after the
"small dry" season. The December bloom produces grape-
fruit and summer oranges, which ripen in June, July, and
August- -at the same time as the Valencia oranges of
California and South Africa. The Valencia oranges of
Surinam, however (a minor variety there), bloom in Decem-
ber also, but ripen in September and October.

Cultural Practices

Surinam's might well be termed a swamp citrus culture.
Considering the conditions under which the trees must live,

3



4



Grapefruit orchards in Surinam. In the old-type culture at the left, trees

are grown under shade; the new orchard at the right is not. Both have

drainage canals.

Some spraying for rust mite is being done in Surinam. The hose is pulled

into the orchard from the sprayer at the roadside.
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they look surprisingly well, although the leaf population is

low. They grow rapidly and reach top production in about 10
years, but will probably have a rather short commercial
life.

Drainage is a major problem. Orchards must have elabo-
rate ditch systems with the trees planted on mounds. The
drains always contain water, which is drawn off to the river
at low tide, the incoming tide being shut out by automatic
gates.

Shade planting is practiced in some of the older groves
that contain mixed varieties (grapefruit, shaddock, oranges,
and tangerines). With a planting density of about 70 trees to

the acre, about 20 tall trees are included, so that the citrus
grows in partial shade. The new, large groves, however,
are planted without shade.

The humid climate and the rapid growth of all plant life

make weeds and plant parasite s - -both tree-living plants and
vines--a serious problem. Parasites can only be controlled
through the tedious and expensive operation of removing the

plants by hand. For weed control, a few of the new groves
use mechanical cutters eight times a year. Most groves,
however, are still cared for by hand; rank weed growths are
cut back and the entire surface is cleared, usually twice a

year. But for about 10 months of the year, a weed growth
from 3 to 4 feet tall covers the grove.
Most groves receive no fertilizer, though a few receive

an application of sulfate of ammonia at the end of each dry
period. It was observed, however, that in groves using
tropical kudzu vine as a permanent cover the crops were in

good condition without additional fertilization. In this type of

culture the kudzu is cleared away from the tree as far as
the drip, and the remainder of the surface remains un-
touched. On the trees surrounded by kudzu, foliage was
visibly heavier and the leaves larger and of better color than
on nearby trees in the same groves which did not have kudzu
around them.

Fruit is often picked by pulling or "snapping", and is

sometimes brought out of the grove in sacks. These prac-
tices lead to fruit damage. Hence most of the export fruit is

clip-picked, and field boxes are used to transport it to the

packinghouse by truck or barge.

Pests

The pests are rust mite; thrip; purple, Florida, and West
Indian scale; and ants. Ants do damage in two ways: the

leaf-cutting "parasol" ant attacks the trees, and other types
of ants increase the scale problem by spreading and caring
for the various citrus scale insects. Only about 10 percent
of the larger groves are sprayed; the most common treat-

ment for rust mite is the use of a sulfur mixture with the

addition of zinc where there is a deficiency in minor ele-
ments. There is little oil spraying for scale; most groves
have a fair degree of natural control. The parasol ants are
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controlled by destroying the anthills with fumigation. The
presence of the black aphid, which carries tristeza, might
prove important if that disease ever attacks Surinam's
citrus industry.

Diseases

Surinam's citrus groves are remarkably free from dis-

ease. Gummosis seemed to be a minor problem on the clay
soil and even less serious on the sandy soil. Psorosis did

not appear in the groves visited; however, most of the trees
are less than 25 years old, and bark symptoms might not
show yet. Melanose, prevalent in most humid citrus areas,
offers no serious problem in Surinam, for the high average
temperature seems to give satisfactory control. Where
melanose does occur, it is usually in a shaded area. Various
root diseases, such as foot rot, do some damage, particu-
larly where trees are planted within 3 feet of the normal
water table. Tristeza has not attacked Surinam citrus, but
could be very serious there. It would probably mean aban-
doning all citrus production on clay soil, where resistant
rootstocks such as sweet orange could not be used because
of their susceptibility to gummosis.

Varieties

Most of the grapefruit plantings are Marsh seedless, and
all those seen had white fruit. Orange plantings are pri-
marily the Kwatta 202, an early variety that originated as a
seedling on the Kwatta estate in Surinam. This a good-
quality fruit, slightly flattened, with about 7 seeds and 12

sections. Lemon plantings are all of the Woglum variety,
introduced from Trinidad about 1936 but no longer found
there. This variety seems to produce fairly well in Surinam.
The fruits, rounder than California lemons, have excellent
interior quality, acid juice, and good appearance. Seed num-
bers range from to 4, and there are 14 sections. When left

on the tree, the fruit grows to large size.

Government Assistance

Experiment Station and Nursery . - -The Surinam Depart-
ment of Agriculture has a well-maintained experiment sta-
tion, with an extensive program of citrus research. The
government's experimental citrus orchards produce at least
5 percent of Surinam's citrus crop, and the sale of the fruit

helps to defray expenses. The station is experimenting with
various types of rootstocks - -including Cleopatra mandarin
and others- -which might be used if an attack of tristeza made
it necessary to abandon sour orange rootstock. It is also
carrying on experiments in pest control, cultivation methods,
and the use of various fertilizers. The goal for its fertilizer
experiments is an unusual one: to increase production while
keeping fruit size unchanged or even decreasing it. Ferti-
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Department of Agriculture nursery

near Paramaribo; budded seedlings

at left. Note drainage ditch and

small size of budded trees.

When the buds are a year old, the trees

are balled and placed in small bas-
kets to be sold to citrus growers.

At the Department of Agriculture's experiment station, the turf is mowed
by power cutter to control the rapid growth of tropical weeds. Operators

in most privately owned groves, however, clear weeds by hand and only

twice a year. Left, mower in operation; right, a cleared area.
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lizers that increase both production and fruit size are con-
sidered undesirable for Surinam.
The station also examines the problems of export shipping.

Its tests have shown that decay can be limited to commercial
percentages by the use of known fungicides, such as sodium
orthophenylphenatehexamine

.

Surinam's Department of Agriculture operates a nursery
that produces fruit trees and ornamental trees for sale to the
public at nominal prices, as part of a project to stimulate
agriculture in Surinam. Citrus is among the plants grown in
this nursery; others are papayas, coconuts, cocoa, mangoes,
Surinam cherries, and avocados.

In the nursery, all the citrus trees are budded when about
pencil-size, on sour orange rootstock about 12 inches from
the ground. Buds are not certified, but the Department se-
lects scion stock with regard to production records. When
the buds are a year old, the trees are dug and placed in

small baskets, taken to the central nursery sales yards, and
sold to the public. The Department charges only 10 Surinam
cents (5.4 U.S. cents) per plant, although each plant costs
an estimated 25 Surinam cents (13.4 U.S. cents) to grow.
Citrus trees have been sold here since 1937. The following
tabulation gives a typical year's production:

Variety Estim.ated number of trees

Citron 500
Grapefruit, Marsh 10,000 to 15,000
Orange s:

Kwatta 202 20, 000 to 25, 000
Valencia few

Lemons, Woglum 1,000 to 1,500
Limes few

Total 31, 500 to 42, 000

The sour orange seedlings used in the nursery differ

greatly in size. They also seem poor in vigor--a condition
that could result from use of the same ground for nursery
year after year. However, the small size of this industry
and its limited commercial prospects do not justify more
severe standards in selection and maintenance.

Central Packinghouse . --In 1948-49 the Surinam Depart-
ment of Agriculture built the Central Packinghouse, a

modern steel packinghouse with a capacity of 5, 000 packed
boxes a day. This plant was equipped with a conveyor system
for unloading fruit received by barge; covered storage space
for incoming fruit and box material (shook); and U. S.-made
machinery for cleaning, treating, grading, sizing, and pack-
ing the fruit. When the plant was completed, the government
gave it as a grant to a semigove rnmental operating body
composed of citrus growers and called the Surinam Citrus
General. In a packinghouse of this size, a large quantity of

fruit can be packed quickly for immediate loading on a ship.

Thus storage of packed fruit pending transport can be
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TABLE 1. --Estimated total citrus production in Surinam, 1935-52

Year of Number of Year of Number of Year of Number of
bloom boxes'^ bloom boxes

^

bloom boxes

ly^j., . .

.

IVh- / . . . <CD /, JoU
1936 10,695 1942 37,433 1948... 320,856
1937 13,369 1943 69,519 1949... 352,941
1938 16,043 1944 117,647 1950... 267,380
1939 13,369 1945 155,080 1951... 310,160
1940 16,043 1946 229,947 1952. .

.

262,032

Bloom begins in December; crop is harvested during the next
year.

^ Converted from nunber of fruits at 216 oranges per box, 200
lemons per box, and 80 grapefruit per box.

Source: Surinam Citrus Experiment Station, through the kind-
ness of Mr. J. A. Samson.

avoided. But because of untrained labor, the plant has never
reached its capacity.

Growers pick the fruit and bring it by truck or barge to
the Central Packinghouse. There the Citrus Central treats it

to prevent decay and packs it for export, using an unwrapped
nonbulge pack. The export containers in use as of 1955 were
two -compartment nailed boxes of about 70 pounds net weight,
which the Netherlands obtained in East Germany as part of a
negotiated barter deal. Each box the Central Packinghouse
packs is labeled with its grower's label, and all are marked
to distinguish them from boxes packed on the farms.
Growers were slow to use the Central Packinghouse.
In 1951 only about 25 percent of the export citrus was packed

there. About 75 percent was still being packed in the small
farm packing sheds; no fungicide was used, and oranges and
lemons were sized in Dutch apple and pear sizers. All the
lemon crop is still packed on the farms by growers, who use
the standard export box. But by 19 54, 80 percent of the ex-
port oranges and grapefruit was being packed at the Central
Packinghouse. This trend away from farm packing is re-
ported to be largely due to the fact that the centrally packed
fruit, which is treated against decay, arrives abroad in
better condition.
Export Subsidy . --In 1955, an export subsidy was proposed,

in the form of a government-guaranteed return of $2. 68 per
box f.o.b. on all citrus exported. The proponents of this
plan hoped that a sure return would encourage growers to
take better care of their groves and thus increase the sup-
plies of exportable citrus. This guarantee would net the
grower about $1.49 per box after the estimated costs of
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picking and packing were deducted. But the payment of a
subsidy would not solve the export problems; for it would not
correct the factors that cause poor arrivals in Europe and
low return on export shipments.

PRODUCTION

Citrus production in Surinam has increased tremendously
since 1935; the greatest part of the increase has taken place
since 1952, when the new plantings made in the 1930's began
to come into bearing. Production reached a peak in 1949, and
has declined somewhat in recent years. Of total production,
nearly three -fourths is oranges, about one-fifth is grape-
fruit, and the rest is lemons and small quantities of citrons,
shaddock, tangerines, and limes. P^or the three main types,
the 1953 crop (harvested in 1954) is fairly typical of pro-
duction over the last 4 years: 190, 944 boxes of oranges,
6l,76Z boxes of grapefruit, and 11,425 boxes of lemons and
citrons.

TABLE 2. —Citrus production in Surinam^ "by principal types,
1950-53

L Number of boxes]

Year of bloom Oranges' Grapefruit- Lemons
and citrons'^

1950.

1951.

1952.

1953.

193,7^7
230,935
186,954
190,944

52,462
56,975
55,900
61,762

10,585
14,715
13,090
11,425

Bloom begins in December; crop is harvested during the next
year.

^ 216 oranges to a box,
^ 80 grapefruit to a box.
^ 200 lemons to a box.

Source: Agricultural Extension Service of Surinam.

In the future the production pattern will change. Because
planting of oranges is continuing and young acreage has still

to come into production, an increase of over 45 percent in
the size of the crop may be expected, with a possible harvest
of 280, 000 boxes by I960—mostly Kwatta 202 oranges ripen-
ing in the summer.
A similar change in grapefruit production is likely, for

much of the present acreage was planted after 1946. When
these young Marsh seedless grapefruit have come into bear-
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ing, production may be expected to increase by more than 40
percent, possibly reaching 88, 000 boxes by I960.
Lemon planting was stimulated by high prices in the

Netherlands in 1948 and 1949. But as the groves have come
into production, the export market they were planted to sup-
ply has disappeared. Now it is difficult to sell the fruit at

all, for lemons are almost entirely an export crop. Because
of these marketing difficulties, lemon groves may not re-
ceive the best of care, and production will probably decline
somewhat, to about 10,000 boxes by I960. However, this

estimate will probably be too low if the Government of

Surinam establishes a guaranteed price for export citrus, as
is now expected.

Acreage

The area of the three major citrus crops has increased
from only 494 acres in 1935 to an estimated 5, 162 in 1953.
In the late 1930's, government subsidy stimulated new plant-
ings, some of which (as a rehabilitation measure for the
ailing coffee industry) were made on land found unsuitable
for coffee. At this time, the larger growers carried on most
of the acreage extension; but since 1945 the increase has

TABLE 3. —^Acreage of major citrus crops in Surinam, by size of
grove,, specified years 1935 to 1953

[Number of acres]

In groves of In groves of
Year 25 acres less than Total

or more 25 acres

371 123 494
19^0.. 1,730 617 2,347

1,903 1,359 3,262
2,335 2,422 4,757
2,301 2,861 5,162

Source: Surinam, Department of Agriculture.

come mostly from planting by the small growers having 25

acres or less. In 1953 these small holdings, which produce

fruit mostly for the local market, made up over half the

citrus acreage. The 1953 acreage distribution was about as

follows: Oranges, 70 percent; grapefruit, 16 percent;

lemons, 8 percent. The rest was citron, shaddock. King

oranges, and limes.
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Yields

Average citrus yields per acre in 1953 were very low. The
orange area of about.^3, 700 acres produced only about
191,000 boxes of fruit, or an average of 5Z boxes per acre--
less than 1 box per tree. Grapefruit yields were somewhat
higher, the 840 acres producing about 62, 000 boxes, or ap-

proximately 73 boxes per acre. The yield of lemons, how-
ever, was lower; the 309 acres produced about 11,000 boxes,

or an average of 36 boxes per acre.

TABLE 4. —Representative unit operating costs for citrus in-

dustry in Surinam^ 1955

Type of wage :ost

Field labor;

Men
Women. . . ,

,

Cultural piece work:
Cleaning around citrus

trees to drip . . » . o . • • . o .

•

Hand weeding (usually twice
a year)

Packinghouse labor piece
rate:

Oranges » , o

Grapefruit . , » . • ,

.0241

.0188

$1.61
1.07

.00536

.375

6.51
13.02

,0268

,0214-

Labor Load

Surinam has relatively low wage rates - -about $1 .07 to $1.61
per day for a field laborer. This is not as favorable to the

employer as it may seem, for output is low: the constant
heat and humidity do not encourage physical work, and in ad-
dition, rain usually interrupts the day's labor. Hence much
of the citrus work is at piece or task rates.
A few large grove s - -about 10 percent of the total- -eithe r

use kudzu as permanent cover crop and only clean around the

trees, or use power weed cutters eight times a year. A grove
of 346 acres thus operated would need only 40 men, or about
1 man to every 9 acres. But most of the groves that are oper-
ated by hand labor, cutting weeds twice a year, use about 1

man to every 2-1/2 acres.
In 1953, the estimated total citrus acreage of 5,290 acres

used about 2, 000 men for year-round cultural work, including

picking. Probably an additional 500 workers were employed
in various seasonal tasks of culture and marketing, making a
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total of about 2, 500 permanent and seasonal workers in the

citrus industry.
Any great expansion in citrus area would be limited by a

shortage of labor, unless at the same time the amount of hand

work could be drastically reduced by better cultural prac-

tices. However, each racial group in Surinam's population of

ZOO, 000 tends to cling to its own way of life, including its

agricultural customs. The largest available groups of

workers--the Creoles, the Hindus, the Indonesians, and the

Bush Negroes--are probably those least likely to change their

cultural practices.

Costs

The following tabulation gives an estimate of the annual

cash cost of operating a citrus grove, per acre, up to time of

picking:

Item Cost
(U. S. dollars)

Weeding $13. 02

Pruning 2.17
Repair of roads and drains 4. 34

Fertilization 10.85
Spraying 10. 85

Foreman 21 . 70

Land taxes none
Total 62.93

Low as these cash costs are, they represent the best cul-
tural practices, which are probably used on not over 10 per-
cent of the present citrus acreage. At favorable yields of 2

boxes per tree with a planting density of about 70 trees to the
acre, the production cost averages about 45 U.S. cents per
box. It should be noted that there are no land taxes, as such.
If property is located within a government drainage project,
taxes are levied for this improvement. Otherwise, citrus
growers need pay only income taxes.
Commercial groves not so well cared for would operate at

cash costs of not more than $43.40 per acre per year. But
such groves produce on the average only about one box of

fruit per tree -a yield resulting in an estimated production
cost of about 61 U.S. cents per box. It is unlikely that the

average yields will increase enough to lower this cost. Small
groves operated by the owner have costs that cannot be esti-
mated, since the citrus trees are usually mixed with other
commercial and food crops.

PROCESSING

Surinam has no citrus processing, although in the past
there has been some experimentation with citrus juices.
Fresh citrons exported to the Netherlands are processed
there for use in confections, and experiments are being car-
ried on with the use of kumquats for preserves.
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TABLE 5. --Production, exports, and estimated domestic
consumption of citrus in Surinam, by principal types
average 1951-54

'

[In thousands of boxes ]

Item Oranges Grapefruit
Lemons and

citrons

201
45

57
32

12
11

Estimated domestic con-

156 22 1

^ Crops of 1950-53, which furnished the fruit for 1951-54
exports

.

Apparent disappearance, which may be assumed to be mostly
domestic consumption.

Source: Surinam Central Bureau of Statistics and Agricultur-
al Extension Service.

TABLE 6. --Exports of citrus from Surinam, 1940-54

[In number of boxes 3

Year Oranges Grapefruit
Lemons

and
citrons

Other
citrus

1940 657
1941 1,287
1943^ 1,259
1944 1,514 188
1945 2,667 838 115
1946 11,060 11,488
1947 64,722 20,588 1,690
1948 75,986 41,150 3,720 1,326
1949 99,102 35,425 4,410 913

58,120 20,538 3,575
1951 37,801 25,625 4,025
1952 48,694 28,912 10,140 506
1953 29,722 32,250 17,995 2,439
1954 62,204 40,762 12,695 2,358

There were no exports in 1942.

Source: Surinam, Central Bureau of Statistics.
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CONSUMPTION AND MARKETING

Domestic Consumption

There are no official data on domestic consumption, but a

rough estimate may be made by deducting exports from esti-

mated production.
It is evident that the domestic market is very important to

Surinam's orange and grapefruit growers. A substantial
share of Surinam's citrus crop--more than three fourths of

the oranges and more than a third of the grapefruit- -is con-
sumed locally. In addition, the domestic market's preference
for large oranges and grapefruit offers an outlet for sizes
that are unsuitable for export.

The importance of the domestic market to growers is

illustrated further by the following tabulation showing the

prices per box paid at the groves for packed oranges and
grapefruit in 1953:

Month

January
February
March
April
May
June
July
August
September ....
October
November; ....
December ....

No quotation.

Source: Surinam, Department of Agriculture.

The fruit sold during the off season brings the highest
price, about $Z. 90 per box, though most of the production is

sold for about half this amount. These returns are moderate,
but there is little or no packing cost and, in many of the
small groves, little cost of production.

Exports

During 1953, Surinam exported some citrus in each month.
However, the main export season is the summer season--
June through September. In 1953 these 4 months accounted for
about 90 percent of the orange exports, nearly 70 percent of

the grapefruit exports, and nearly half of the lemon exports.
This summer export season places Surinam fruit in competi-
tion with oranges from Brazil, South Africa, and California;
grapefruit from South Africa and California; and lemons from
Chile, Spain, California, and Italy. But on the whole Surinam

Oranges

$0. 87
$0. 93 1.45
1. 16 1. 74
2. 90 3.76
3. 16 4. 05
1. 16 2. 90

93 1.45
93 1.45

1. 74 2. 90
2. 90 3. 24
1. 76 2.90
2. 03 2. 32

Grapefruit

(^)

$1. 74 - $2. 32
1. 16

1. 16 - 2. 32
1. 74 - 2. 32

(")

1. 74
{')

1. 74 - 2. 90
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is in a favorable seasonal position, since summer is the time
when the world's supply of lemons, grapefruit, and oranges
is at its lowest point.
Surinam is, however, a minor factor in world citrus trade,

and has been interested in exports to Europe primarily in the
postwar period. Oranges, its most important export item,
reached their peak of export volume in 1947-50, when
Europe's need of oranges was greatest. As more citrus be-
came available from other sources, Surinam's exports de-
clined; but they would not have done so if the fruit expdrted
had been satisfactory. Surinam's exporters were apparently
unable to develop this fine export opportunity.

Grapefruit exports have been better maintained; the 1954
total of 41, 250 boxes was about equal to that of the best
previous export year, 1948. Grapefruit are proving to be a
better export item than oranges.
Lemon exports have been well maintained since 1951,

when production from new plantings became available. How-
ever, the export future of Surinam lemons is still to be de-
cided. At present, the Netherlands receives nearly all of

Surinam's exports; surprisingly little Surinam fruit goes to

the West Indies, despite Surinam's complementary export
season. The other Netherlands colonies import lemons from
elsewhere, both because transport from Surinam is scarce
and because Surinam's lemons--all plantation-packed- -are
not treated for the prevention of decay.

Costs of Marketing . - -The Surinam Citrus Central packs the

growers' fruit for a fixed fee (27 U.S. cents in 1955), not in-

cluding the cost of the export box (67 U. S, cents)o To date
these packing fees have never equalled the cost of operating
the plant, and the Surinam Department of Agriculture has made
up the deficit each year^ In 1955, it was estimated that the

cost of packing alone (excluding the box) was about 54 U, So

cents per box; thus the citrus growers' fixed fees were paying
only half the export packing cost.

Total estimated marketing costs per box in 1955 are shown
in the following tabulation:

Item Costs per box
(U. S. dollars)

Picking (by grower) $0. 08

Transport, grove to packinghouse. $0. 11 - .16
Packing:

Export box .67
Packing fee .27

Inspection and miscellaneous .05
Transport, packinghouse to dock . .

01

1.19 - 1. 24
Freight, Surinam to Netherlands'"".. 1.21 - 1.47

Total marketing costs 2.40-2.71

Lower figure is ventilated stowage; higher is

refrigerated stowage.
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Marketing costs in Surinam ranged from $1. 19 to $1. 25
per box, depending on the cost of transportation from the

grove to the Central Packinghouse. Nearly all export fruit

is shipped to the Netherlands by ventilated stowage rather
than refrigerated stowage; thus the total cost for handling in

Surinam and freight to Europe was about $2.40 to $2.46 per
box, excluding the cost of the fruit.

Problems . --According to importers, the apparently poor
handling of exports in the past and the quality factors of size
and condition all have an important effect on the sale of

Surinam citrus in export markets. Importers, even in
Netherlands colonies, do not usually express a favorable
opinion of this fruit. Those interviewed commented on poor
packing; on "top grading" in some boxes, with the top layer
of fruit a better quality than the rest of the box; on high de-
cay in some lots; on the unreliability of trade; and on the
lack of consistency in the quality of fruit exported. One im-
porter stated that even though one shipment of satisfactory
quality and condition was received, a repeat order might be
filled with fruit of a different quality and in an unsatisfactory
condition. This apparent lack of discipline is one of

Surinam's most serious export problems.
Surinam citrus, at its best, is of good quality. But be-

cause several blooms occur each year, each tree normally
has fruit at several different stages of maturity. Hence a
pack may contain fruit of uneven ripeness. Cultural prac-
tices may also create quality differences. Shade -grown fruit

may mature differently from fruit grown without shade. And
though some groves are well fertilized and sprayed, others
receive little or no care; their fruit is often disfigured by
fungus disease and pests.

Climate likewise influences the quality of Surinam citrus.
Though all the fruit seems to have an abundance of essential
oil in the peel, the oranges are thin-skinned and hard to

peel- -primarily juice-type. Constant humidity makes the

nights always warm, so that the peel of the oranges is still

green at harvesttime. Upon arrival in European markets,
the fruit may be yellow, but it is never fully colored. Yet
the use of any color-adding process might increase the

problem of decay. This problem is already serious because
harvest occurs during the season of heaviest rainfall and
some fruit is undoubtedly picked wet. In addition, nearly all

exports travel in ventilated stowage without refrigeration.
The problem of marketing a tropical-type orange in

Europe is clearly illustrated by the prices paid at the

Rotterdam auction on October 20, 1954, for Surinam Kwatta
202 oranges and South African Valencias. Since the box
weights and fruit sizes were about the same, and since both
types of fruit were fully mature, a direct comparison is

fair. Representative prices per 70-pound box are shown in

the following tabulation:
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Surinam oranges South African oranges
Size (Kwatta 202) (Valencia]

96 $2. 77 _

112 3. 30 $5. 74
126 3. 76 5. 74
150 4. 35 5. 94
176 4. 62 5. 89
200 4. 82 6. 13

216 4. 35 6. 07
252 3. 89 6. 40
288 3. 89 6. 73
Source: Priced catalogs of Rotterdam auction members.

The price -size relationship illustrates the difficulty of

selling large fruit on the European market. The highest
price paid for Surinam oranges was $4. 82 per box for size

200, but the price paid for the largest Surinam oranges
(size 96) was 42 percent less. A comparison of the prices
paid for Surinam and South African fruit of the same size
illustrates the effect of quality factors such as appearance,
thickness of peel, and ease of eating out of hand. The highest
price paid for Surinam oranges was 21 percent less than the

price for the same size of South African Valencias (a well-
colored table fruit of good quality). In other sizes, the dif-

ference was even greater. Size 252 and size 288 Surinam
oranges brought 39 percent and 42 percent less than the

same sizes of South African Valencias.
Though all the prices received for Surinam oranges on

this auction day were lower than any of the prices received
for South African fruit, they more than paid the cost of pack-
ing and transport to the Netherlands. As indicated above, the

total marketing cost in Surinam, about $1.19 per box, plus
the ventilated freight from Surinam, $1.21, equals a c.i.f.

cost of about $2.40 in the Netherlands. If the Netherlands
fees and duties are added, even the lowest price received--
$2.77 per box for size 96 oranges - -paid the marketing costs,

although without any return to the grower.
Surinam oranges and grapefruit run to large sizes, as can

be seen in the tabulation below, which gives the size ranges
for fruit packed from one orange grove and one grapefruit
grove in 1954:

Size
Number of

packed boxes

Oranges:
150 . . O . O » . 10

176 c . „ . . o . o c 57

200 o . o . o o . .

.

122
216 o o o . . o . o . 312
252 o . o . . . , o o 148

80
324 . . c 6

733
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Size
Number of

packed boxes

Grapefruit:
36
46
54
64 ..CO.
72
80
96
112
126
150 „

Total . .

3

82
128
214
52

218
225
81
61

19

1, 083

These ranges are typicaL However, there are differences
between groves, and young trees tend to have larger fruit

than old trees. In our example 68 percent of the oranges
packed were size 216 or larger; 64 percent of the grapefruit
packed were size 80 or larger.

The export of large grapefruit to Europe, which prefers
small sizes, results in low returns. This is illustrated in the
following tabulation, which compares the prices received for

Florida and Surinam grapefruit in the Rotterdam fruit auction
on October 20, 1954:

Surinam grapefruit Florida grapefruit
Size (70 lb. bo^ (90 lb. bo^Z]"

46 $2.51
54 2.51
64 2.51 -

80 2.97
96 2. 97
112 - $4.95
126 - 5.01
150 - 5.61

Source: price catalogs of Rotterdam auction members.

It should be kept in mind that the Florida box weighs about
25 percent more than the Surinam box, and also that in

October the Florida grapefruit was immature, having been
picked at the beginning of the season. The Surinam grape-
fruit, however, was fully mature and probably of better in-

terior quality than the Florida fruit. It will be noted that the

smallest Surinam fruit (size 96) sold for 16 percent more than
the largest (size 46). But the smallest Florida fruit (size 150)
sold for a price about equal to$4.75 per 70-pound box, or 60
percent more than the price received for the smallest
Surinam fruit.
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Prospects . - -The problems of quality and condition apply
equally to European and Caribbean trade. But the Caribbean
trade could probably absorb increased quantities of Surinam
summer oranges, which are of a type and quality known and
liked in West Indian markets.
For increased citrus exports to Europe, however, Surinam

has limited opportunities. Its grapefruit, because of good
quality and favorable season, has the best chance for a small
but steady volume of exports. Oranges and lemons have a
less favorable competitive position. Any increase in citrus
exports from Surinam will be dependent upon Surinam's
ability to place on European markets shipments of consistent
condition, containing fruit that is well packed and free from
decay. This will require a disciplined industry that picks
fruit correctly (never from wet trees), handles it carefully in
the field, and packs and ships it properly. There are no in-
dications that all of these conditions will be achieved in

Surinam in the near future.
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APPENDIX

A. --Analysis of the juice of Kwatta 202 and Valencia oranges,
specified days

Type of orange Aug. 6 Aug. 22 Sept. 26 Oct. 22 Dec. 3

Brix-acid ratio

13.9 14.4 15.7 23.5 27.9
4.9 6.2 7.7 9.3 18.0

Brix reading (Degrees)

11.1 11.6 12.7 13.1 13.4
9.8 10.5 11.1 11.3 13.3

Acidity (Percent of citric acid)

Kwatta 20? .80 .75 .81 .57 .48

2.15 1.70 1.44 1.22 .74

Yield of juice (Grams per 100 grams of fruit)

K¥/atta 202 52.2 56.5 57.4 53.4 48.0
46.6 56.2 59.1 59.6 52.4

Source: J. A. Samson, Surinam Experiment Station.



B. --Analysis of Woglum lemons

Sample
Fruit

color
Fi^it

v/eight

Ml im'hpT*

of* c; ppH QV-/ i. O C- C LiO

Juice
content
per 100
grams of
fruit

Citric
acid

content

G rams Grams (Decrees) Percent

A. Yellow 192 4.8.4 7.7 5.9
B Yellov7 86 r) 8.8 6.0

Green 120 (^) 9.2 6.5
3 Green 66 e) (') 9.3 6.8

Not available.

Source: J. A. Samson, Surinam Experiment Station.

C. --Paramaribo Surinam: Climatic data,
monthly averages 1899-1950

Month Average
rainfall

Average
temperature

Average rela-
tive humidity

January
February
March

,

April
,

May •.

June ,

July
August ,

September ,

October ,

November ,

December

Total or average,

Inches

8.46
6.30
7.68
9.02

12.32
11.97
9.17
6.30
3.07
3.07
4.72
8.46

90.

Degrees
Fahrenhe it

78.98
79.52
80.06
80.42
80.06
79.70
80.24
81.87
82.94
82.94
82.04
79.88

80.78

Percent

Source: Official records.
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